The renin-angiotensin system is important in the regulation of blood pressure (1) . Inhibitors of renin and of angiotensin converting enzyme have been used to treat hypertension and congestive heart failure (2, 3). Kinetic studies of renin are essential to the understanding of the catalytic reaction and for the design of specific inhibitors. Some kinetic studies of renin have been done with pure preparations of human renin and angiotensinogen or synthetic peptide analogs to the cleavage site of angiotensinogen (4-9). For the synthetic substrates so far reported, only the character istics of amino acid residues on the C-terminal side of the cleavage site of angiotensinogen have been studied, because the product of the N-terminal side (angiotensin I) was used for detection by radioimmunoassay. Little is known about the characteristics of amino acid residues on the N-terminal side of the cleavage site in terms of the reaction kinetics of renin. Many enzyme assays have been done by HPLC, which rapidly and accurately separates reaction products and substrates, making their identification possible (10) (11) (12) . In HPLC, 2-aminopyridine can be used for fluorogenic tagging of the reducing or non-reducing ends of sugars and amino acids (13) (14) (15) . The 2-aminopyridine group is stable against many kinds of chemical treatment and reagents. It allows sensitive detection and satisfactory separation of the tagged compounds because of its cationic and hydrophobic properties.
This paper reports the synthesis of new fluorogenic peptides with a 2-aminopyridine residue on the N-terminal side. The peptides were elongated towards both the C terminal and the N-terminal sides of the cleavage site of human angiotensinogen. The fluorogenic products of renin digestion were separated from the substrate and assayed by HPLC. The kinetic parameters of renin action on the 16 substrates were studied. We used one substrate in the assay of renin activity in human plasma.
MATERIALS AND METHODS

Materials-Recombinant
human renin (rh-renin) was expressed in Chinese hamster ovary cells and purified after tryptic activation of prorenin as described elsewhere (16 (17) .
Fluorogenic Peptides-Fluorogenic peptides were syn thesized by standard solid-phase method with a Beckman 990 Synthesizer (Palo Alto, CA, U.S.A.) and a benzhy drylamine or a chloromethylated resin. Pg was completely coupled to the desired peptide sequence at the final step of the synthesis in the presence of three equivalents of dicyclohexylcarbodiimide and 1-hydroxybenzotriazole in dimethylformamide. After deprotection by hydrogen fluo ride, the peptides were each purified by reversed-phase HPLC as a single peak. The structures of the synthetic peptides were determined by amino acid analysis and fast atom bombardment mass spectrometry. The concentration of fluorogenic peptides was measured spectrophotometri cally at 305nm in 0.1M acetic acid with the molar extinc tion coefficient of the Pg residue taken to be 6,260 (15) .
HPLC-The chromatograph used for HPLC incorpo rated Model LC-6A pumps and a detector (RF-535, Shima dzu, Kyoto). For the measurement of renin activity, a N . Nakamura et al. 
